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(57) ABSTRACT

A system for delivering content to users from a content pro-
vider, the system comprising a transmission system for trans-
mitting content 1n a series of segments and a plurality of
receivers for receiving the series of segments transmitted
from the transmission system, each of the recervers compris-
Ing a memory, a processor, and an output driver. The memory
may have stored therein instructions that, when executed, will
cause the processor to perform the following steps: (1) com-
paring each of the recerved segments to any previously stored
segments to determine whether each recerved segment has
been previously stored; (2) for a particular received segment
that has not been previously stored, storing the segment 1n the
memory; (3) for a particular recerved segment that has been
previously stored, determining whether the recerved segment
1s missing data and, 1t 1t 1s, retrieving the missing data, 1f
available, from the corresponding previously stored segment;
and (4) providing each of the recerved segments to the output
driver along with any missing data retrieved from the
memory. In preferred embodiments, the system 1s usetul for
enabling the smooth provision of content to a user as any
missing data contained in a received data stream can be
obtained, 1f available, 1n the memory and used to compensate
for the missing data 1n the transmission.

24 Claims, 6 Drawing Sheets
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CONTENT DELIVERY SYSTEM AND
METHOD

FIELD OF THE INVENTION

This mvention relates to the field of media transmission
systems and, 1in certain embodiments, to an improved system
and method for delivering content to a user.

BACKGROUND OF THE INVENTION

People have an almost insatiable appetite for content,
everything from music to videos, to tull-length movies. There
1s a need to improve the delivery of content to users 1n order
to make delivery more reliable. There are numerous delivery
systems known in the art. For example, audio and video have
long been delivered to users using a broadcast transmission
system (e.g., using large land-based antennas) where the
users are provided with suitable recervers, such as radios and
televisions. More recently, satellite radio transmissions are
beginning to replace traditional radio broadcasts, as custom-
ers demand more content and fewer commercials. With sat-
ellite radio a large variety of channels can be provided, often
with few or even no commercials. Satellite television 1s simi-
larly gaining in popularity. The Internet 1s becoming an
increasingly popular mechanism for delivering content to
users as well.

One disadvantage of wireless transmission systems 1s that
the signal can be blocked, causing a loss 1n transmission. For
cxample, weather can interrupt a satellite transmission.
Mobile satellite receivers can also be blocked as they pass
under trees, bridges and other obstructions. These same
1ssues apply to other types of wireless broadcasts, such as
land-based microwave transmissions. Even wired content
delivery systems can sufler interruptions 1n service caused by
noise on the line or other interference.

SUMMARY OF THE INVENTION

In one aspect, the invention features a system for delivering,
content to users from a content provider, the system compris-
ing a transmission system for transmitting content in a series
of segments and a plurality of receivers for receirving the
series of segments transmitted from the transmission system,
cach of the recervers comprising a memory, a processor, and
an output driver. The memory has stored therein instructions
that, when executed, will cause the processor to perform the
tollowing steps: (1) comparing each of the received segments
to any previously stored segments to determine whether each
received segment has been previously stored; (2) for a par-
ticular received segment that has not been previously stored,
storing the segment in the memory; (3) for a particular
received segment that has been previously stored, determin-
ing whether the received segment 1s missing data and, 1f 1t 1s,
retrieving the missing data, if available, from the correspond-
ing previously stored segment; and (4) providing each of the
received segments to the output driver along with any missing
data retrieved from the memory.

For a particular recerved segment that has been previously
stored, the stored instructions may further cause the processor
to perform the step of determining whether the previously
stored segment 1s missing data and, 1f 1t 15, obtaining the
missing data from the recerved segment, 11 available, and
storing the missing data in the memory to thereby create a
more complete copy of the segment 1n the memory.

The memory can be either one physical memory or a plu-
rality of physically distinct memories.
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The transmission system may be a wireless transmission
system. It further may comprise a ground based antenna and
a plurality of satellites. Alternatively, a ground-based antenna
may transmit directly to the recervers. The transmission sys-
tem can also be configured 1n other ways, such as a series of
ground-based antennas.

Each of the receivers can further comprise an antenna and
a memory for temporarily storing the series of segments as
they are received. This memory can be physically the same
memory as the memory mentioned above or a different
memory. A data bus may be used to link the various compo-
nents.

The series of segments can comprise data, songs, commer-
cials, video, spoken words or any combination thereof.

The output device coupled to the output driver can be one
or more speakers and/or displays, as appropriate depending
on the nature of the data to be transmitted.

Each of the segments can comprise a code that identifies
the segment as either a segment that will be transmaitted mul-
tiple times or as a segment that will be transmitted only once.
The 1nstructions can optionally cause the processor to per-
form steps (1), (2) and (3) above only for those segments that
have the code indicating that they will be transmitted multiple
times.

In another aspect, the invention features a system for deliv-
ering audio content to users from a content provider, the
system comprising a transmission system for transmitting
content in a series of audio segments and a plurality of receiv-
ers for receiving the series of audio segments transmitted
from the transmission system, each of the recervers compris-
Ing a memory, a processor, and an output driver. The memory
has stored therein instructions that, when executed, will cause
the processor to perform the following steps: (1) comparing
cach of the received audio segments to any previously stored
segments to determine whether each recerved audio segment
has been previously stored; (2) for a particular recerved audio
segment that has not been previously stored, storing the audio
segment 1n the memory; (3) for a particular recerved audio
segment that has been previously stored, (1) determining
whether the recerved audio segment 1s missing data and, 11 1t
1s, retrieving the missing data, 1f available, from the corre-
sponding previously stored audio segment and (11) determin-
ing whether the previously stored audio segment 1s missing
data and, 11 1t 1s, obtaining the missing data from the recerved
audio segment, 1T available, and storing the missing data in the
memory to thereby create a more complete copy of the audio
segment 1 the memory; and (5) providing each of the
received audio segments to the output driver along with any

missing data retrieved from the memory.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram of one embodiment of a data
transmission system.

FIG. 2 1s a graphical representation of the system of FIG. 1.

FIG. 3 1s a block diagram showing more detail of a recerver
12 shown 1n FIG. 1.

FIG. 4 1llustrates, 1n graphical form, an example of content
that may be transmitted to a receiver 12 of FIG. 1.

FIG. 5 1s a flowchart showing one example of a method for
implementing one embodiment of the imnvention.

FIG. 6 1s a graphical representation of an alternative
embodiment of a data transmission system.

DETAILED DESCRIPTION OF CERTAIN
EMBODIMENTS

Referring to FIG. 1, a block diagram of one embodiment of
a data transmission system, such as, but not limited to, a
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satellite system, comprises one or more transceivers 10, one
or more recetvers 12, and one or more transmission stations
14 (only one of which 1s shown 1n FIG. 1). The recetvers may
be, for example, satellite radio receivers such as are typically
contained within vehicles like cars, trains, planes, boats etc.
Transceivers 10 may be satellites 1n geosynchronous orbit,
while transmission stations 10 may be ground stations in
communication with one or more of the satellites. Signals, as
described further below, are transmitted from at least one of
the transmission stations 14 to at least one of the transceivers
10 which, 1n turn transmit to at least one of the receivers 12.
The signals contain data such as video, radio programming
containing songs, commercials, talk and the like. FI1G. 2 1llus-
trates a graphical representation of the system of FIG. 1, and
shows a single transmission station 14, a single satellite 16
that contains a transcerver 10 (not shown in FIG. 2) and a
plurality of vehicles 18, each of which would contain a
receiver 12 (not shown in FIG. 2). A building or other obstruc-
tion 19 may mterfere with transmission to the vehicles 18.
Examples of other obstructions include bridges, tunnels, trees
and clouds.

FIG. 3 illustrates one embodiment of a receiver 12 in
greater detail. The receiver includes an antenna system 20
having an antenna and associated circuitry, an inbound
memory 21, a processor 22, a second memory 23, and a data
bus 24 coupling the foregoing components. Recetver 12 fur-
ther includes a video and/or audio driver 235 that drives a
display 26 and/or a speaker 27. A user mnput device 28 1s also
coupled to data bus 24. User input 28 can be any suitable input
device such as a touch screen, a series of buttons, a voice
recognition system, etc.

Inbound memory 21 may be a memory that allows rapid
storage and retrieval (such as RAM or FLASH). Second
memory 23 should preferably be a non-volatile memory such
as FLASH or a hard drive. Alternatively, memories 21 and 23
can be combined into one memory device. Antenna system 20
includes typical circuitry and hardware to enable successiul
receipt of the transmitted signal. This may include memory, a
processor, error correction circuitry and/or software, security
circuitry and/or software, efc.

Referring to FIGS. 1 and 3, 1n one aspect the system can
function as follows. Content, such as video and music, 1s
transmitted from the transmaission station 14 to one or more of
the transceivers 10. The recerved content 1s then retransmitted
by the respective transcerver 10 to one or more of the receivers
12. For a given recerver 12, mcoming data 1s delivered via
antenna system 20 to inbound memory 21, typically under the
control of processor 22 and using data bus 24. Alternatively,
antenna system 20 may have sulficient circuitry and process-
ing capability to deliver the received content to inbound
memory 21 for further processing by the rest of the system.

Suitable software instructions can be stored 1n memory,
such as second memory 23, the software allowing the proces-
sor 22 to carry out the steps explaimned herein. Under the
control of microprocessor 22, the incoming data 1s used to
drive output driver 25 to provide video and/or audio content to
a user. The user mnput 28 can be used to change the channel,
adjust the audio and/or video settings, etc.

The transmitted content typically contains a substantial
amount of data that 1s repeatedly transmitted over a period of
time. For example, 11 the content of a typical music station 1s
considered, much of the transmitted data consists ol songs
that are repeatedly transmitted. Other content, such as news
and “DJ” chatter, may be transmitted less frequently or per-
haps only a single time. Commercials are another example of
content that i1s repeatedly transmitted. FIG. 4 illustrates, 1n
graphical form, an example of content that may be transmiut-
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ted to a recerver 12. The data stream contains data defining a
number of individual segments, such as individual songs,
commercials, etc. or portions thereof. As an example, FIG. 4
illustrates a first song (1.e., “Song No. 17), followed by DI
chatter (“DJ Chatter No. 17), a second song (“Song No. 27)
and a commercial (“Commercial No. 17°). At a later point 1n
time 1n this example, as mdicated by the dotted lines, Song
No. 1 1s retransmitted, as 1s Commercial No. 1.

In a first embodiment of the mvention, incoming data 1s
both used to drive the output mechanism (e.g., speakers and/
or display) as discussed above, and 1s further stored in
memory 23. Thus, for example, as or after Song No. 1 1s
recetved, 1t 1s used to drive driver 25 and 1s also stored in
memory 23. Each piece of imncoming data may be similarly
stored in memory 23. In this way, the system builds a database
of transmitted content. As data 1s recerved at the inbound
memory 21, microprocessor 22 compares the received data
with data previously stored in memory 23 to see 1f any portion
of the received data 1s a repeat transmission of earlier trans-
mitted content. For example, referring to FI1G. 4, the second
time that Song. No. 1 1s recetved, microprocessor 22 will
recognize that the incoming song 1s a repeat of an earlier
transmitted, and now presumably stored, song. This recogni-
tion process may occur very early in the transmission of a
song, as 1t will only be necessary to compare enough of the
beginning of the song to confirm 1ts 1dentity.

As discussed above, there will be occasions where the data
stream received at a receiver 12 will be interrupted. For
example, a vehicle containing recerver 12 might pass into a
tunnel blocking access to the satellite containing transceiver
10. When this occurs, some portion of the recerved content
will be lost. However, 1n accordance with this embodiment of
the invention, as a particular retransmitted 1tem, such as Song.
No. 1, 1s played using driver 235, the system will be able to fill
in any missing data in the transmission using the stored copy
of the data. So, for example, 1f recerver 12 experiences an
interruption 1n transmission during the second playing (or any
subsequent playing) of Song. No. 1, the user of the system
will not be affected by the interruption. Rather, the song can
be played 1n its entirety, without interruption, using the stored
copy of the content. In this way, the current embodiment
avolds a common problem with any transmission system that
1s subject to mterruptions, such as wireless transmission sys-
tems and enables smoother provision of content to a user.

Note that it 1s possible that there will be missing content
during the first transmission of an item, such as during the first
transmission of Song. No.11n FIG. 4. In such case, the system
may store as much of Song. No. 1 as has been recerved.
During subsequent transmissions of Song. No. 1, the system
will “fill in the blanks™ caused by the interruption experienced
during the first transmission, thereby building a more com-
plete copy of Song. No. 1. In addition, even 11 an mncomplete
copy of Song No. 1 1s stored, that data can be used to fill 1n at
least certain “blanks” caused by interruptions during a second
transmission of Song. No. 1. So, incomplete data can still be
useful during a second transmission.

FIG. 5 1s a flowchart showing one example of a method for
implementing one embodiment of the invention. In the first
step of this flowchart (step 501) incoming data 1s detected. In
the next step (step 502), the data 1s stored in inbound memory
21. In the next step (step 503) the system determines whether
the received content matches a previously stored content. If 1t
does not (possibly indicating the first receipt of the content),
then a copy of the content 1s placed 1n second memory 23
(step 504).

I1 the recerved content 1s judged 1n step 503 to be a match
for a previously stored content, then the system determines 1n
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step 505 whether the previously stored copy 1s a complete
copy. If 1t 1s not, then the recerved data 1s used, 1f possible, to
{111 in any blanks in the stored version of the content to thereby
create amore complete copy of the content 1n second memory
23 (step 506). I1 the received and stored versions of a particu-
lar 1tem are both missing the same portion, then, of course, the
system may not be able to improve the stored copy at this
time. Step 506 improves the stored version to the extent
possible using the incoming data.

If the system judges 1n step 305 that the stored version of
the mcoming content 1s complete, then 1t will transition to
step 507, which determines whether there are any blanks 1n
the incoming data. Similarly, after improving the stored copy
of the data in step 506, the system transitions to step 307. If the
incoming data does have one or more blanks (defined as any
missing content), then the system will use the stored copy of
the content to fill in those blanks, to the extent the stored
content has the missing data (step 508).

Next, the system will provide the data to the output driver
25 (step 509) to drive the output display and/or speaker.
Following this (or a similar) process will improve the delivery
ol content to the user since at least some blanks will be filled
in using stored content.

The precise order of the steps 1n FIG. 5 1s not critical as will
be understood to those of skill in the art. For example, the
order of steps 505 and 507 could be easily reversed. Further-
more, many ol these steps could be done i parallel. The
system can process incoming data in various appropriate
portions. For example, an entire song can be processed at
once or a defined portion of a song. In the case of digital data,
a predetermined number of bytes could be processed at a
time. Various builers could also be used to ensure that there 1s
a smooth delivery of data to the output driver. The output
driver should not be kept “waiting” for data while it 1s being
processed by the system. Thus, as will be understood by those
skilled in the art, the incoming data 1s processed in such a way
that the output driver 1s provided with data as 1t needs 1it.

In an alternative embodiment, the data stream to be pro-
cessed 1s provided with a series of codes to facilitate process-
ing. For example, each data segment (song, commercial, etc.
or portion thereol) can be assigned certain codes. One code
can be used to indicate that the received segment 1s of the type
that will be retransmitted and thus should be stored (e.g., a
song). Another code can be used to indicate that the received
segment 1s of the type that will not be retransmitted (e.g., DJ
chatter) and will not be stored. Similarly, the absence of a
code can indicate either that the segment 1s of the first type or
of the second type.

Codes also can be used to facilitate identification of the
received content. For example, each segment that will be
retransmitted can be assigned a unique 1dentifying code. The
code pretferably comes at the beginning of the transmission of
the segment so that the system can more easily identify the
segment and determine whether or not it has been previously
stored.

A code can also be used to indicate whether a stored copy
of a segment 1s complete, and even to identify the incomplete
portions. If a database 1s used to store the segments in second
memory 23, then one field of the database can indicate
whether the stored copy 1s complete and another field can
indicate where the missing portions are, 1f there are any. As a
turther example, a segment can be broken up 1nto “N”” blocks,
cach of which has a unique identifier. As the blocks are stored,
the system determines whether the block 1s complete and sets
a “flag” to indicate the result. Then, on subsequent transmis-
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s1ons of that segment, the system can use these flags to locate
blocks with missing data and fill 1n those “blanks™ in the
database.

In yet another alternative embodiment, a code can be trans-
mitted nstead of the content. More particularly, once a par-
ticular 1tem has been transmitted and stored, there 1s no need
to transmit the item a second time. Instead, the system can
merely transmit a code that identifies the item. In a still further
alternative embodiment, 1nstead of transmitting a code, the
system can transmit a suificient portion of the content to
identify 1t without transmitting the entire 1tem. As explained
turther below, the content provider can maintain a database
that specifies for each user which segments are stored.

In another alternative embodiment, the user will have the
option to load copies of songs to the system. For example, the
user may have purchased a copy of the song and can use the
purchased copy to populate the database 1n second memory
23. User can simply plug 1n his music player containing such
content and the system will locate copies of content not
already stored and then store such content 1n memory. This
will facilitate receipt of transmissions since even during the
first receipt of a particular song, the system will be able to fill
in missing blanks using the copy loaded by the user.

In another alternative embodiment, a user will have the
option to substitute one segment for another. For example, 1f
the user does not like “Song No. 2” then, the user can set the
system to play some alternative content each time Song No. 2
1s received. The alternative content can be one of a variety of
things. The user can define a particular song to replace Song.
No. 2. Alternatively, the user can set the system to play a
random song instead of Song No. 2. The user can similarly
replace commercials, or even DJ chatter, with alternative
content. Furthermore, an interruption 1n delivery may occur
for longer than any individual song or content. For example,
on a stormy day, a user can lose reception from a satellite
transmitter for an extended period of time. In such circum-
stances, the system can continue to deliver content to the user
in a number of predefined ways. Random songs can be
played, previous programming can be repeated, complete
with commercials, etc.

In another alternative embodiment, the system can be used
to facilitate the delivery of content to a user that 1s time
shifted, 1.e., 1t 1s presented to the user at a time other than when
it 1s broadcast. For example, a particular content provider
(such as aradio station) can send data specifying the program-
ming to be delivered to the user 1n advance. The content can
then be delivered when the user activates the system or can be
delivered at a predetermined time. The use of codes 1dentity-
ing the stored segments can facilitate this alternative. If the
particular segments are already stored on the user’s system,
then all that need be broadcast 1s a series of codes specifying
the order 1n which the segments are to be played. The content
provider can make assumptions about whether the content 1s
stored on the user’s system, e.g., 1f a particular song has been
broadcast many times, then the content provider may con-
clude that every user 1s likely to already have a copy.

Alternatively, the content provider can keep a database of
cach user and a record of which segments are stored 1n that
user’s system. This mformation can be provided from the
user’s system to the content provider in a number of ways. A
periodic cellular transmission from the user’s system to the
content provider can update the content provider’s database
for each user. The content provider can then make periodic
deliveries of content on a user-by-user basis (using satellite
broadcasts, cellular broadcasts or other means). Such custom-
1zed deliveries can provide programming, complete data on
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segments not currently stored on the user’s system, and even
programming tailored to that user’s preferences.

In a still further alternative embodiment, the transceivers
10 of FIG. 1 are eliminated and the transmitter 14 transmaits
directly to the receivers 12. Such a system 1s shown 1n FI1G. 6,
where a transmitter 14 1s placed on top of building 19 such
that 1t can broadcast directly to recervers contained within
vehicles 18. Many different transmission systems are suitable
with the present inventions, as will be understood by those of
skill 1n the art.

The system may optionally include security to prevent
copying and sharing of the transmitted content. For example,
the transmission system can transmit keys that are required to
unlock and play stored content. Such systems are well known
to those of skill 1n the art.

The preceding description 1s for illustrative purposes only
and there will be many additional variations and alternatives
as will be understood to one of skill 1n the art.

The mvention claimed 1s:

1. A system for delivering content to users from a content
provider, the system comprising;

a transmission system for transmitting content 1n a series of
segments, said series of segments being transmaitted dur-
ing each of multiple periods of time, wherein said peri-
ods of time are not overlapping and are oflfset by an
amount of time that 1s greater than the duration of said
series ol segments;

a plurality of recervers for receiving said series of segments
transmitted from said transmission system during each
of said periods of time, each of said recervers comprising
anon-volatile memory, a processor, and an output driver,
said non-volatile memory having stored therein instruc-
tions that, when executed, will cause said processor to
perform the following steps:

(1) comparing each of said segments recerved during a
current one of said periods of time to any segments
stored 1n said non-volatile memory during a previous
one of said periods of time to determine whether each
recerved segment has been previously stored 1n said
non-volatile memory;

(2) for a particular recerved segment that has not been
previously stored, storing said segment 1n said non-
volatile memory;

(3) for a particular received segment that has been pre-
viously stored, determining whether said recerved
segment 15 missing data and, if 1t 1s, retrieving said
missing data, 1f available, from the corresponding
previously stored segment; and

(4) providing each of said received segments to said
output driver along with any missing data retrieved
from said non-volatile memory.

2. The system of claim 1 wherein said stored instructions
turther cause said processor to pertorm the following addi-
tional step:

for a particular recerved segment that has been previously
stored, determining whether said previously stored seg-
ment 1s missing data and, 1f 1t 1s, obtaining the missing
data from the recerved segment, 11 available, and storing
the missing data in the non-volatile memory to thereby
create a more complete copy of the segment in the non-
volatile memory.

3. The system of claim 1 wherein said non-volatile memory
comprises first and second physically distinct memories, each
of which 1s coupled to said processor.

4. The system of claim 1 wherein said transmission system
comprises a ground based antenna and a plurality of satellites.
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5. The system of claim 1 wherein each of said receivers
further comprises an antenna and a volatile memory for tem-
porarily storing said series of segments, said volatile memory
being coupled to said processor through a data bus.

6. The system of claim 1 wherein said series of segments
comprises songs, each segment comprising a separate song.

7. The system of claim 1 wherein said series of segments
comprises songs, commercials and talk.

8. The system of claim 1 further comprising an output
device coupled to said output driver.

9. The system of claim 8 wherein said output device com-
prises a display and a speaker.

10. The system of claim 1 wherein each of said segments
comprises a code that identifies said segment as either a
segment that will be transmitted multiple times or as a seg-
ment that will be transmitted only once.

11. The system of claim 10 wherein said instructions will
cause said processor to perform steps (1), (2) and (3) only for
those segments that have said code indicating that they will be
transmitted multiple times.

12. The system of claim 1 wherein said transmission sys-
tem 1s a wireless transmission system.

13. A system for delivering audio content to users from a
content provider, the system comprising;

a transmission system for transmitting content in a series of
audio segments, said series of audio segments being
transmitted during each of multiple periods of time,
wherein said periods of time are not overlapping and are
offset by an amount of time that 1s greater than the
duration of said series of audio segments;

a plurality of recetvers for receiving said series of audio
segments transmitted from said transmission system
during each of said periods of time, each of said receiv-
ers comprising a non-volatile memory, a processor, and
an output driver, said non-volatile memory having
stored therein instructions that, when executed, will
cause said processor to perform the following steps:
(1) comparing each of said audio segments received

during a current one of said periods of time to any
segments stored 1n said non-volatile memory during a
previous one ol said periods of time to determine
whether each received audio segment has been previ-
ously stored in said non-volatile memory;

(2) for a particular recerved audio segment that has not
been previously stored, storing said audio segment 1n
said non-volatile memory;

(3) for a particular received audio segment that has been
previously stored, (1) determining whether said
received audio segment 1s missing data and, 11 it 1s,
retrieving said missing data, ii available, from the
corresponding previously stored audio segment and
(1) determining whether said previously stored audio
segment 1s missing data and, i1f 1t 15, obtaining the
missing data from the received audio segment, 1f
available, and storing the missing data 1n the non-
volatile memory to thereby create a more complete
copy of the audio segment i1n the non-volatile
memory; and

(4) providing each of said received audio segments to
said output driver along with any maissing data
retrieved from said non-volatile memory.

14. The system of claim 13 wheremn said non-volatile
memory comprises first and second physically distinct
memories, each of which 1s coupled to said processor.

15. The system of claim 13 wherein said transmission
system comprises a ground based antenna and a plurality of
satellites.
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16. The system of claim 13 wherein said transmission
system 1s a wireless transmission system.

17. The system of claim 13 wherein said series of segments
comprises songs, each segment comprising a separate song.

18. The system of claim 13 wherein said series of segments
comprises songs, commercials and talk.

19. The system of claim 13 further comprising an output
device coupled to said output driver, said output device com-
prising a display and a speaker.

20. The system of claim 13 wherein each of said segments
comprises a code that idenftifies said segment as either a
segment that will be transmitted multiple times or as a seg-
ment that will be transmitted only once, and wherein said
instructions will cause said processor to perform steps (1), (2)
and (3) only for those segments that have said code indicating
that they will be transmitted multiple times.

21. A system for delivering and playing audio content to
users from a content provider, the system comprising;

a transmission system for transmitting audio content in a
series o audio segments, said series of audio segments
being transmitted during each of multiple periods of
time, wherein said periods of time are offset by an
amount of time that 1s greater than the duration of said
series of audio segments;

a plurality of receivers for recerving said series of audio
segments transmitted from said transmission system
during each of said periods of time, each of said receiv-
ers comprising a non-volatile memory, a processor, and
an output audio driver, said non-volatile memory having
stored therein instructions that, when executed, will
cause said processor to perform the following steps:
(1) comparing an audio segment received during a cur-

rent one of said periods of time to a plurality of audio
segments stored 1n said non-volatile memory during a
previous one of said periods of time to identity a
previously stored audio segment that has substantially
the same audio content as said received audio seg-
ment;

(2) 1dentifying audio data that 1s missing from said
recerved audio segment and retrieving said missing
audio data from said identified previously stored
audio segment;

(3) providing said recerved audio segment to said output
audio driver along with said audio data retrieved 1n the
preceding step to cause said audio driver to audibly
play said received audio segment and said retrieved
audio data;

(4) 1dentifying audio data that 1s missing from said iden-
tified previously stored audio segment and retrieving
said missing audio data from said received audio seg-
ment; and

(35) storing said audio data retrieved 1n the preceding step
in said non-volatile memory to create a more com-
plete record of said 1dentified previously stored audio
segment.

22.'The system of claim 21 wherein said stored instructions
will cause said processor to execute steps (4) and (5) at apoint
in time before step (3).

23. A system for storing a plurality of audio segments 1n a
non-volatile memory using repeated transmissions of said
audio segments, the system comprising;

a transmission system for repeatedly transmitting each of

said audio segments;

a plurality of recervers for receiving said audio segments
transmitted from said transmission system, each of said
receivers comprising a non-volatile memory and a pro-
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cessor, said non-volatile memory having stored therein

instructions that, when executed, will cause said proces-

sor to perform the following steps for each received
audio segment:

(1) comparing each received audio segment to a plurality
of previously stored audio segments stored in said
non-volatile memory to i1dentity a previously stored
audio segment that has substantially the same audio
content as said recerved audio segment;

(2) 1identitying data that 1s missing from said identified
previously stored audio segment and present 1n said
received audio segment; and

(3) storing said audio data identified 1n the preceding
step 1n said non-volatile memory to create a more
complete record of said i1dentified previously stored
audio segment, said more complete record being
maintaimned in said non-volatile memory after said
received audio segment 1s provided to an output driver
for playback.

24. A system for delivering audio content to users from a

content provider, the system comprising;

a transmission system for transmitting content in a series of
audio segments, said series of audio segments being
transmitted during each of multiple periods of time,
wherein said periods of time are not overlapping and are
offset by an amount of time that 1s greater than the
duration of said series of audio segments;

a plurality of receivers for receiving said series of audio
segments transmitted from said transmission system
during each of said periods of time, each of said receiv-
ers comprising a non-volatile memory, a processor, and
an output driver, said non-volatile memory having
stored therein instructions that, when executed, will
cause said processor to perform the following steps:
(1) comparing each of said audio segments received

during a current one of said periods of time to any
segments stored in said non-volatile memory during a
previous one ol said periods of time to determine
whether each recerved audio segment has been previ-
ously stored in said non-volatile memory;

(2) for a particular recerved audio segment that has not
been previously stored, storing said audio segment 1n
said non-volatile memory;

(3) for a particular recerved audio segment that has been
previously stored, (1) determining whether said
received audio segment 15 missing data and, 11 it 1s,
retrieving said missing data, if available, from the
corresponding previously stored audio segment and
(1) determining whether said previously stored audio
segment 1s missing data and, if 1t 1s, obtaining the
missing data from the received audio segment, 1f
available, and storing the missing data in the non-
volatile memory to thereby create a more complete
copy of the audio segment i1n the non-volatile
memory; and

(4) providing each of said received audio segments to
said output drniver along with any missing data
retrieved from said non-volatile memory;

wherein each of said segments comprises a code that 1den-
tifies said segment as either a segment that will be trans-
mitted multiple times or as a segment that will be trans-
mitted only once, and wherein said instructions will
cause said processor to perform steps (1), (2) and (3)
only for those segments that have said code indicating
that they will be transmitted multiple times.

¥ ¥ H ¥ H



	Front Page
	Drawings
	Specification
	Claims

